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Findings 
 
The 7 Cedars water system currently uses a proprietary treatment system to remove iron and 
manganese.  The treatment system was manufactured by Eco Smarte and uses electronic 
oxidation, copper ionization and filtration to reduce iron and manganese. Please see Appendix A 
for Eco Smarte literature.  The treatment process uses charged platinum and copper electrodes 
with intermediate filtration.  After the Eco Smarte system was installed, potassium permanganate 
addition was added upstream of the Eco Smarte system.  The reason for adding the potassium 
permanganate is not known.  The Eco Smarte literature does not indicate that potassium 
permanganate addition is a part of the treatment process as originally designed. 
 
A telephone interview with Eco Smarte technical assistance staff on May 20th indicated that 
potassium permanganate addition was not compatible or recommended.  The technical assistance 
staff also indicated that the potassium permanganate could be dissolving the copper from the 
electrodes and contributing to elevated copper levels.  
 
The technical staff went on to state that part of the treatment technology of the Eco Smarte 
system is to elevate dissolved copper levels to help discourage the growth of pathogens; 
however, the treatment system is designed to keep the copper levels well below the EPA action 
level of 1.3 mg/L.  The Eco Smarte literature indicates that the maximum expected copper level 
as a result of their treatment technology is about 0.7 mg/L.  The technical staff indicated that 
copper levels above 0.7 mg/L could be a result of the action of the potassium permanganate on 
the copper electrodes.  
 
Historical sampling data was examined for elevated copper levels.  The Eco Smarte treatment 
system was operational during this historical period.  System entry point samples indicated 
elevated copper levels in November 2010, June 2011, and December 2013 of 1.01 mg/L, 1.17 
mg/L, and 0.29 mg/L respectively.  Distribution samples indicated elevated copper levels in 
April 2006, August 2011, September 2012, October 2012, and December 2013 of 4.85 mg/L, 
3.50 mg/L, 3.78 mg/L, 2.70 mg/L, and 2.37 mg/L respectively.  Please see Appendix B for 
historical sample data. 
 
The current groundwater well that provides water to the 7 Cedars Casino was identified as a 
significant deficiency on the last sanitary survey due to not meeting EPA standards for 
construction and sanitary control.  7 Cedars Casino management is planning on discontinuing use 
of the current source and connecting to the Enterprise Lane well, an existing alternate source 
located near the casino complex. 
 
The following field pH measurements were taken on April 22, 2014 using a Hach HQ40D pH 
Probe:  

Current well source raw water: 7.0  
Finished water: 7.13 
Proposed Enterprise Lane well raw water: 6.88  

 
Water quality parameter (WQP) testing was conducted on April 22, 2014 for the current source 
raw and finished water, and for the raw water of the proposed Enterprise Lane well.  An 
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inorganic contaminant (IOC) test panel was also conducted for the proposed Enterprise Lane 
well.  WQP and IOC test results are shown in Appendix C.  Alkalinity and pH for the current 
source raw water was 264 mg/L and 6.97 and the finished water yielded results of 263 mg/L and 
6.94, respectively.  For the Enterprise Lane well the alkalinity and pH were 87.7 mg/L and 6.88, 
respectively.  The IOC panel for the Enterprise Lane well indicated that hardness was 85.6 mg/L, 
iron was < (0.1) mg/L and manganese was 0.047 mg/L. 
 
The Eco Smarte treatment system is being maintained by Blue Line Water (Sumner/Puyallup 
area) Chris Lee (253) 841-2101. 
 
Conclusions 
 
Based on conversations with Eco Smarte and the fact that potassium permanganate is a strong 
oxidizer, the addition of potassium permanganate into the treatment process could be dissolving 
the copper electrodes contained in the treatment system and causing elevated copper levels in the 
finished source water.  The piping from the well and in the Eco Smarte treatment process is 
polyvinyl chloride (PVC), so these areas can be ruled out as a source of copper. 
 
However, historical data indicates the highest copper levels were found in the distribution 
system, which would indicate corrosion of plumbing piping and fixtures containing copper is 
occurring.  The EPA’s Revised Guidance Manual for Selecting Lead and Copper Control 
Strategies states that water with a pH less than 7.8 and an alkalinity greater than 100 mg/L is 
frequently highly corrosive toward copper.  The alkalinity of the current source is 264 mg/L and 
the pH is 6.94; therefore, the current source water is likely causing corrosion of copper-
containing plumbing materials, thereby causing the elevated copper levels in the distribution 
samples. 
 
The alkalinity of the proposed Enterprise Lane well source is 85.6 mg/L, which is favorable 
based on the EPA guideline for alkalinity of 100 mg/L or less to limit copper corrosion.  The iron 
and manganese levels in the Enterprise Lane well are low enough that treatment may not be 
necessary for this source water. 
 
Recommendations 
 
The addition of potassium permanganate should be discontinued due to the potential for 
corroding the copper electrodes in the Eco Smarte treatment system.  If, after discontinuing the 
potassium permanganate addition, iron and manganese levels are unacceptable from the current 
source water, Eco Smarte should be consulted to identify a potential malfunction of the treatment 
system.  Eco Smarte stated that the treatment system has sufficient capacity to reduce iron and 
manganese levels adequately without the addition of potassium permanganate. 
 
The IOC test panel performed in April 2014 indicates the iron and manganese levels in the 
Enterprise Lane well are low enough that treatment may not be required.  It is recommended that 
the Enterprise Lane well be chlorinated to provide for an additional barrier to contamination by 
pathogens. 
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The current groundwater well was identified as having significant deficiencies on a recent 
sanitary survey due to not meeting EPA standards for construction and sanitary protection due to 
its location in a subsurface pit.  Therefore, it is recommended that the Enterprise Lane well be 
considered as a replacement source after the additional water quality testing performed on April 
22, 2014 is thoroughly evaluated.  WQP testing indicates that the water produced by the 
Enterprise Lane well would not be corrosive to copper due to much lower alkalinity than the 
current source.  Another benefit of connecting to the Enterprise Lane well is that the IOC panel 
indicates a much lower level of iron and manganese than the current well.  The levels of iron and 
manganese may be low enough that treatment may not be required.  This could represent a 
significant cost savings by not having to operate and maintain an iron and manganese treatment 
system. 
 
Several improvements will need to be performed on the Enterprise Lane well to meet EPA 
standards if the system owners choose to use it as their source well.  The casing is too short, so it 
will need to be extended to a minimum of 18 inches above the surface of the slab.  The well cap 
needs to have an approved screened vent installed.  EPA guidance for well casing length and 
approved well caps is attached in Appendix D. 
 
Please feel free to contact me if you have any questions or if you require additional assistance. 
 
 
 
James Earl, P.E. 



Appendix A: Eco Smarte Treatment System Literature 



The contaminants addressed by Ecosmarte are not necessarily in your water.

WELL WATER TURBO
and Commercial System

Technology from Apollo lunar missions, ECOsmarte is the world leader in rainwater treatment with 
residual bacteria control and fine filtered water.

ALL OF YOUR WATER 
Indoor, Outdoor, Hot and Cold

The Benefits of a Softener Without the Negatives

The Best Non-Salt, Non-Chemical Technology at Any Price. The only choice for outdoor water. 
140 Item EPA ETL Lab Analysis with every unit. 

Dual Media, Dual Electrode,
Triple Tank System

One million gallon rated activated carbon and hydroxite filter tanks, with automatic timed back wash valves. 
Dual ionization and oxygen electrodes. System comes equipped with retention tank illustrated below. EPA 
signature lab test on over 140 items included with every unit sold. Do not purchase equipment from any 
manufacturer with portable home testing, or from any vendor not offering a money-back guarantee on a 
major credit card. Why put harmful brine or chemicals into your septic system? 99% of ECOsmarte® well 

water installs discharge natural water to your drain field. 

Available in 1" and 1-1/2", 15GPM to 22GPM

Well Water Turbo Quad
Estate Irrigation
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Available in 1" and 1-1/2" valves only

Services 8000 sq. ft., 8 baths, 1 acre, pop up, mist or drip irrigation.

NOTE:  The contaminants or other substances removed or reduced by ECOsmarte's
Water Treatment Systems are not necessarily in your water.

The ECOsmarte® well water turbo has no equal in point-of-entry water treatment technology. Multiple 
mineral and chemical problems are addressed across wide ph and flow rate parameters. No salt, chemical 
regeneration, ph modification or in-line flow restriction is required to deliver premium quality safe water, 
indoor and outdoor, treated at point-of-entry. Low level ionization residuals remain in plumbing lines for 

residual protection against bacteria and scale, With technology first developed by NASA on three week Apollo 
Lunar missions. 

IRON/ODOR REMOVAL

Iron/manganese combinations: 6.5 to 9.0 ph
Hydrogen Sulfide: Always

Organic Iron: High Flow Rates 

Each well water system comes with a 3 year full warranty with 5 year available, and 99.5% Satisfaction levels 
have accord on units sold since 1994. Your EPA/ETL lab results will determine whether you need the two or 

three tank system. Multiple minerals other than calcium above EPA levels, will generally require a three tank 
configuration. 

•
Commercial Buildings and Applications

•
Science Summary
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•
Technical Specifications

•
Metabolism of Escherichia coli injured by Copper

•
Evidence for the Role of Copper in the Injury Process of Coliform Bacteria in Drinking Water

Call 1-800-466-7946 and Order NOW!

Request Pricing (Including Install) and Brochure

Click Here to Request
Pricing and Product Brochures

Copyright ©1994 - 2014 ECOsmarte Planet Friendly® All rights reserved.

Return to Whole House Water Customer Testimonials Return to ECOsmarte Home
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ECOsmarte® Science Summary
Copyright 1994 - 2013, ECOsmarte Planet Friendly, Inc. 

NOTE:  The contaminants or other substances removed or reduced by ECOsmarte's
Water Treatment Systems are not necessarily in your water.

ECOsmarte® is attempting to patent a group of water treatment technologies using 
the appropriate combinations of electronic oxidation, copper ionization and specific 
world class filtration technologies developed by industry leaders. 

Electronic Soft Oxidation (Zero Ozone):
Using standard residential current (USA and International 220v 50 cycle; 240v 50 
cycle available), ECOsmarte® circuitry transforms the power to low D.C. voltage 
and low amperage on its titanium electrodes, which have a proprietary noble metals 
coating. Water contains oxygen in the water molecule itself. OH hydroxyl ion, 
theoretical atomic oxygen (O1) and oxygen (O2) are generated  within the sealed 
pressure line to oxidize the water without using sodium or chemical (the O2 can be 
easily confirmed with a D.O. meter). No ozone is generated. 20-80 grams per 
minute of oxygen radicals are created from the water ( at 20 to 2400 gpm flow) and 
are noted on the following Oxidation Reduction Potential (ORP) Chart, as accepted 
by most chemistry text books:1,2,3

OXIDATION REDUCTION POTENTIAL (ORP)
(ECOsmarte® Oxidizers in Bold)

Chemical Symbol OPR Relative Value

Fluorine F 2.25

Hydroxyl Radical ●OH 2.05

Atomic Oxygen O 1.78

Ozone O³ 1.52

Hydrogen Peroxide H2O2 1.30

Potassium Permanganate KMnO4 1.22

Hypochlorous Acid HOCl 1.10

Chlorine (Gas) Cl2 1.0

Oxygen O2 .94
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Sodium Hypochlorite NaCl .69

Bromine Br2 .57

Each ECOsmarte® oxidizer is more powerful than conventional sodium 
hypochlorite (bleach), the dominant form of chlorine (12% concentrated sodium 
hypochlorite or chlorine dioxide would be stronger). The titanium shows no 
evidence of corrosion, wear or noble metal coating breakdown on installations 
dating to 1993, and ECOsmarte® includes the titanium electrode pair in the 5 year 
warranty on the product. Polarity is reversed alternating cathode and anode, 
allowing for self-cleaning of all ECOsmarte® electrodes. 

SPECIFIC TARGET OXIDATION APPLICATIONS

Uric Acid, Bacteria, Virus: Swimming Pool 6.5 pH - 7.4 pH

Iron, Manganese, Hydrogen Sulfide: Well Water 6.4 pH - 8.0 pH

(No chemical regeneration or supplement required.)

The electrodes further oxidize and change the chemical form of sulfides in well 
water. Specific removal under wide parameters has occurred with hydrogen sulfide, 
sulpher bacteria and magnesium sulphate. No chemical regeneration of the filter 
media is required, and it rinses or backwashes with the source water.

Copper Ionization:
ECOsmarte™ uses conventional copper ionization (without silver) in two different 
ways in its technology (110 CU grade or better.): ECOsmarte® copper electrodes 
are manufactured in a water soluble, non-chemical or machine oil process. 

Surface Tension Lowered - "Wetter Water":
ECOsmarte™ has been confirming lower surface tension of the treated water on 
sites in numerous applications since 1996.

Surface tension is measured in DYNES with the use of a tensiometer. Untreated 
water will typically have a surface tension of 72 dynes. The use of wetting agents 
and surfactants can lower this to between 50 dynes and 60 dynes. Adding 
ECOsmarte® cells to the install, as well as recirculating tanks can achieve similar 
results. 

Soil Moisture Levels Rise:
On both residential and commercial sites ECOsmarte® has demonstrated 
significant water savings as the lower surface tension of the water increases the soil 
moisture within six weeks when measured levels against the soil moisture levels 
outside of the irrigation zone or on untreated irrigation zone water.

"Wetter water" also develops a more random splash pattern which slows mineral 
build ups in the soil. (The water droplets are less spherical as surface tension 
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Appendix D: EPA Well Cap and Casing Extension Guidance for  

Enterprise Lane Well 











Appendix E: April 2014 Site Visit Photographs 



 

Eco Smarte treatment system controls 



 

Eco Smarte Treatment system, inline copper electrodes shown 



 

Potassium permanganate chemical injection 



 

Enterprise Lane well house 



 

Enterprise Lane well head and controls 



 

Well cap lacks screened vent.  Well cap must be fitted with a screened vent to meet 
EPA standards. 



 

Casing is too short.  Casing must be extended to a minimum of 18 inches above the 
slab to meet EPA standards. 


